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i^fl^ M^<4 3}S 3#<>fl ^ ^ #*]7> 7flAl^Cf. ^. 

^^l* a>°1£] ^o.^ ^ ie]f ^^5}^ #711, J= 

2^ 5-€- 33<*fl tflSfl 33 ^Jif *1^*>^ #711, SiiH tfl-g-^ ^ 

2fl^ Vll^o^^^ A>o]oll J^o} 7 Hfe S.^ #711, 9l 

^ ^a. ^oiH sl^oll *fl^}*l ^a-l-oil^ efl^-Ei sei isstl- 

*Kr #711* 5L^W. €^ti*Rr -f-^ol ^7fl^l ^ tf-g. 

^-g-^s^l, hj-^jije. rrstp* ^-§-1- ^ £#s*H 

RRSTP1- ^-g-^ ^ 7}^$\ RSTP#-§- ^>-g-^ ^ °\] alsfl ^3 oi 

S. 1 
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#^ «J*>: 2002/12/31 



^^£4 s]5L ^#<H1 fij^ 1-11^3. ^ ^ 3? ^-^1 {Method and 

apparatus for determining communication path on network using spanning tree and 
detecting circuits} 

£ l£r ^ 1-11 3. ^ «o Vl 3* M-Ef\H *#£olcf. 

-£ 2^ ^ ^ofl si *v «<HH1 9X°]^\ ^sRr 

^ 3-^ ^ ^ofl 2ltr '-1)1^)3 ^5 ^ ^<H1 33 ^jiol Location 

Word* «"^Hr 'U ^*H1» M-Ef\H *#3E°lt].. 

£ 4a ^ £ 4dtt t^l ^S. ^ ^ofl ^^.o] 

Location Word* ih^}^ ^Tll^l tf-E- ^ -^Hl* M-e^ *§-c 0 ]c|-. 

S. 5tt ^-^ofl t> vll^^a. ^ s ^ Wj-^ofl oio]Ai ffe ^l^l ^ 

£ 6a ^ £ 6b^r 51 *V uim^^ ^ ^ Hj-^oj] oio^Ai 3^* 
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(Spanning Tree Protocol, STPH IEEE Si£ 802 . IDS. ^ltb^^cf. SB] 5il 

^ ^S. 7l<3 n <HH (bridge)* a>-8-*M ^SRr ^(looping) « 

S^o) ^<H^1^ ^1^<>1 Si^r. atb, ^5fl^ SBl ^JH^^l ^£ ^ 

5-1- uilE^^A^ ^*\)s. Aj-g- 7 >^tr l-S.^ ^"EflS o]*fl rfl 
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°> *rMl, olnflo^ ^ ^^(convergence time)£r ^ 30^ 7>^o] s)je.5_ llS-t 
(Metropolitan area network)^ Q-g, ^-f°fl SH-Mfe ^l^°l €4- 

£ «v^oi oi^-ji^ ^ 7l^^ -oMl^r sis ^# w}-^* ol-g-wM 

*l jL-gro] ^i)^3. ^ ^ ^ *fl^Rr ^M^r. 

°1^7r ^ 7l#3 ^"71^ ^^£3. «o^# 

A o V 7l 7l#^ ^Ml* o]s 7l ^ofl Ml E o]^ ^S. ^ «o V ^, tilS 

#3 ^^^11-* 33-2.3. s:>JL ^>7l ^^ll: A>olo) Tj^O-S *Kr 

MB}* ^*Hr ^Til; ^7l ^Bfl^ ^9] Cfl^fl 33 ^Ji 

# *13*Rr ^Til; ^7} iJsJN S^Hl tfl-g-<5Hr ^Hfl^ lilE^^*) ^^^1 A>oloH 
4^^1 7i5L# 2]S# ^7il; ^ #7l 2)5.^ *fl^}^ e^S-o^ 2fl 

3X1^ ^ ^zfl^ ^ -g-*> i , #7l ^sfl^ Se)^ ^3. #7l S] 3_ 

oil sfl^M g^r ^Hf^fe 2fl3X)j= i^j^ Eel SSSfl- ^-8-^ ^Till- S^Rr 
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<16> #7] 7}^*\ 4*H» Q )^7) £ ^6)] tilE^a. ^ 1-11 M 

3<HH -a^^l 4^ 7}t]^ 2.^- fj-fe Sjs^^-?-; ^ #7l 

*g=L ^7l S^l «fl^H ^ ^iEL^m Hfl^)= = 

<17> o]^} ) ^a.^ %J-2:«H £ ^«*H *r€- MlS^a. 3-S. ^3 3*1 

•HI tfltj] -%M|*| -g3^=r. 

<18> JE 1^ ^ofl o]t£ iflE^a. ^ ^ aj-^^ q-Ej-^ 

<19> £ 1-1: -g- ^ofl 9]^ t|)S$|H 3^ -£3 «^^r iflmfla ^ ^ 

^*Mr #31(101), ^sfN se]sl s.€- 33*11 tflsfl 4i3^ 33 3iL-I- *13*Hr # 

711(102), — ^1 °fl Cfl-g-^ €2fl^ Vil&^^c!)^ O^^^l A>o]611 ^j-e- 

7>^1^ E.^f- #31(103), ^ Sfl^SHr ^3#<H1^ 2flB]£L ig ^5fl^ 

^ eUsl-EL ^3fl\§ ^el SSIft 3-8-*Hr #711(104)1- if-tVcf. 

<20> LllE^H -S-«fl-H^ 3^- ^3°lHir uflE^Ja. ^ cg^ ^ S-^j Afo] o| 

3^.-1- ^3^. «.el*lfe el (repeater )v+ ^tL(hub)sRr ^e) °lc]^ ^efl<y-g- # 
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(Learning), °\3h ^}E.$3. Sell^H £MS ^^H 0 ) ^ 

^ , flooding). 

7 u H|h 4^0^ ^S.7> ^?fl^ ^ o}&|t!: 

^(circuiOSfi s^cll, uilE^a. oj^tr S]S7} -#7l 

Q ^ «va§^ ; iflE^a. =efl^^ o] Ir^^tb 

3=^ S5L£#(STPHH^r, v-flE^EL AVoj ^^xv^^-o. (vertex)^- 5. 
^>J1 <g^^-^l# A>ojo} ^ (edge) AS. ZL2flS» 7>^*>Cf . ol&|^- ZLEflH 

#*1«<*H ^^5]7l fl«IHfe- isfl^ E^-i- *§^SH E^ofl i^-S]^ ^ELofl tfl 

^IH^ eefl^^ ^-g-^r>Jl, ^sfl^ Eejofl ^ ^el±± 1-IKJ*H 

VllS^H. EHfl^^- ^l*lcf. i3fl^ E^ Aj-o) ^ofl *j-ofl 7 }. ig-^sj-ia, oi^*v 

*V u o v ^ efls| = ^sj]^ e^ Hfl^c *y ±3fl^ E^ H^ £f ol ojcj. 

Bfl^q^ ^sfl^ — s] S5_e_^.(rstp)£- STP^) *1 ^ ^l^r* #o] 7] ^tfl ^l^s]^ 

^tHsJ-t^ ^ ol-g-^-cf. RSTP<^]^^ IS;} 1-S^ 0 1 (blocking) ^EfloflA-l a 
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^(forwarding) #3)5. <£^€ °fl 7]€r^ STP<*IM A>-g-£]^ tJ eH ^ (forward 

timer)!- A}-g-*>*l S^tf. ^tfl^ ^ofl <^sfl o^s} tL^s-^. #Bfl ^-fr 

* "7] nfl^ofl RSTPofl^i^ mm ^ ^(Convergence Time)^: tfl^ ^#o]e|- 
-31 ^ *r 5^. -S^H RSTP^r STP^ ^1^-^>ji 7l^s) tL^^l^nl-S #Ji 

RSTP<HH<^ ^ 22: tfl^l 3^7> ^^Cf. ^ln>, oj^£- ^7l# # 

tH! ^(Synchronous Optical Network, SONET) 4 ^ oflHS^cHH ^1 d>^a]71^ 

£ SONETS *ll^Rr ^lsl^ol ^*>cf. ol^^r ^Mrtr 3MM?l7l 3*fl 

Riverstone Networks^ Efl^s. ^ es) ^SS#(Rapid Ring Spanning Tree 

Protocol, RRSTP)-i- *fl <£v}51 ^tj-. 

£ lISMAi iL^«5>^ ^ISl^ol^ cfl^^^- ^l^-^l ^cf. ^e<Hl^ 10G ol^vj) 
°1 ^o\] o]v\^o] SONETS cfl^l- ^S\JL 3Etr, *HH 

sL*&2) ^ £,^£.x]±r °J ^ ^ ^iH=T^r °1 ^ RSTP^l #^-£ *J=# 

Riverstone Networks^ ^ ^J-g; *-§-^>7l RSTP1- ^s>^n]-. 

£#5.*m JL-fi-^ ^(Ring) IDS ^« ^-g-^ ^-^S]^ BPDU(Bridge 
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Protocol Data Units)»£- ^Tfl #.2-5. ^43-2.5., z}-z}-o] ^ofl 

t)Rl o_ s ^*\7\] ^4. 

^^H^ RSTP4 RRSTP^ ol^tb ^1-^- %-§-sr}^ >JHM ^Jgo] 

€r*ll*Rr ^^-4 €^fl«r*l ^-^H^l STP^ ^-g-^ ^iLSMj 

^(101), ^.SflH^A^ Igj^- ^*H(103), 3\sL7} ^fl^Kr ^oll^ 

RRSTP1- 3-g-*}Jl, ^-^1^ RSTP1- ^-g-^H(104) <#*}-£| 

^ ^ 3 ti^ ^W4(101). 4^-, *=^4 -f-^ (Root) 4 

^^(vertex)l- #2] 7fl# #314, *\ * ^M(subroot)*- ^ ^(vertex)* # 

^ ^11-^ (sibling) ^311- ^H^rfe 33 ^Ji^l Location Word^M- A Vertex*!] 

^^4(102). Location Word^ ^1~§-^H ^ ifllfl 3 (Or iginal 
Network) iflsj 5)^(^4 43* ^=gS}-JL(103) ^3.4 

isfl^ SeHH #ofu£ ^ «~i-ofl ^ RRSTP4 RSTP* ^-g-e}^ 4^§-§- 

4(104). 

£ 2^r ^ofl 41* ^M^cEl ^S. ^3 « 0 V^^1 &<H*1 ^sfl^ I2] f 

£ 21- , 15]t ^^^>7l 4*JH*r, 33M: <£BflZL= 33 

S^Eofl ^^>J1(201), Zf44 33-§°fl cfl^r ^EflZLEL z| ^^o]l cg^ 

^ 5.^ ^3.1-8: 4(202), ^BflzLEL 33 e^Eo^ ojo^ ^ 
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^^tb^(204). °1 ^TlH o]s^ tfl^c ^ ejiEoii^ ^-ufo} ^^o] c^Efl 

^l^TT 33 e^M^l ^^O] S.^ e}]ZLJE. 33 e)^MM 

*1 isfl 1 ^ MeH ^fl^Rr MeH i^-A] 7^ j^o] til^-^Cf. a, ^ 

^ <a^^ el^Mofl ^^o] ^o> oi^i ^-01^(205), 5flzL= 33 el^Eofl 

S^- 33M ^6\) ^ EflZL= S]iMofl $>il<£ 

*i 7>3 ^ 7>#*1# 7>X)^ ^i^KlL(206), ^1^51 ^Hf «flt 333 EflZL 

H. ^ e^M^l 33°1-^(207), ^£ ol^- <£EflZL^ 33 

^Eofl^ av^^j! EflzLEL 5li§i ^^^4(208). oj* cfA] ^E)]ZL= 33 S]>i 

Soil 33°1 ^> 5Utt3 *H1*H 206 ^3 208^1 ^ ^r*S^, 33°fl 

tflsfl o]e^V ^7]l7> 34- i^fl^ Mel3 AjAj^. #lfl7fl 

°1 43 71^^ Mel toel^ 7l MM o] ^oflAi 33 Ml- t 

-M3MM*| ^lTlsl^ ^3.^ isfl^ MeH 5L^-sl^ *g£L«-°r ^^>7l ^afl 3 ^ 
aiofl BflzL(Tag)^ SL^r ^BflztCUntag) ^ ^HW. ^nfl ^ ^^-^ (untagged)^ Bfl^i 

SAlS)^ °>5M^T ?A^r ^Dl^Vcf . ^7l^# ^EflZLEL &MM ^3*1^(202) 

-f"*H J=3» *8=L*fl ^-gr €3^(207). 

°l^r 33# -*d^M risfl^ Me) ofl S^-Al 71^1(203 ^ 204), 

5£M 33# 0 ll ^^sl 7 >3 3£r 7>^*1* 7}*H SIM* °>»^1 

^3.* Mel ofl i^Al7H(206 ^ 207), ^321 33 ^ofl Ajfl 

^ MeH i^-Sl^l 33^ isfl^ Mel oil i^l 71^(208) ^^cf. <>)* S.€- ^ 
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3°1 ^sfl^ HeH X^Mi nfl^l ^ ^*H, 3^S7> ^7fl^] ^o^a] SL^- ^ 

<35> 51 3^ -g- ^ofl ^ uiie^s ^ y o v ^°fl SJl °H 33 3iUl Location 

Word# tt^Brfe #31^ ^ ^*H1» M-Bl-^fl 

<36> oj 4^oflA-l^ e^cq Vertex* ^ °l-g-*M, parent vertex 

Q child vertex &e!\ ^t^l^l Vertex*-4 sibling €^1^ Vertex*^ ^r^l# ^ 

*l*rfe Location Word&# ^tr^f. *MI*1 Spanning Tree^ Root<?l 

Vertex* 'id (301) Location Word^ 3L7]&9± Base Location Word* Root Vertex^ 

^trcf(302). zz.5± cf^-, Vertex^ child vertex* Tag Linkl- 

■S-^fl child vertex*-!: ^^(303). <^H child vertex^ tree^ root<Hl 

>H leaf u cK^^ "S^^ vertex*^- ^>J1 parent vertex^! Location Word&^r child 
vertex^] Location Word&iit]- ^cf. cf-g-, parent vertex^] Location Word&^-S. 

^-E-l Tfl^ Afls.^- Location Word&*^: Child Vertex*^ ^th=r(304). 

Location Word&^ 31^ u 0 v ^^r *\ 14 ^-cf. 

<37> [^^j-Ai u Child vertex^! Location Word 

<38> = (parent vertex^ Location Word * 2 MAX-SIBLING )+ s ibl ing_index 

<39> 1°1H s ibling_index^ ^7]& o^o]^, 2^ (MAX_SIBLING - 1) *fl 

# c,l^>olcf(305). 
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<40> child vertexlr-B- parent vertex^. wH*|<H 303, 304, ^ 305 >£^- 

*r*8*Kn.(306), o] ^m-^^r spanning tree^ J2.-E- vertex-&°l parent vertex^. *}-§- 
€ *fl?}*l ^€^(307). 

<4i> 51 4a ^ 51 4b^r ^ofl o}*V uijE ^ ^ oi^^ ^ ^^.y 

Location Word# lr^}^ ^31^ ^ M-b}^ J:#5loltf. 

<42> £ 4a« %^*>^ , ^ S.^ ^^1-^ Location Word a^tfl Location Word & 

<L£. ^^(401). cf-g- es]^ s-e^. V ertexS *i ^}:n.(402) , Base_wordS. 

1* ^^H(403) *fl^^°l FKVertex, BaseJVord)^- Jl#tr^-(404) . 

<43> £ 4b# %1-S5H 7fl^^O.S ^#5]^ Fl°fl cflSflA] #5^^, 

Sibling_index l-§r ^ Jl# a] vertex^) Location Word 

Base_wordS 3(501), Vertex^] e)]zl ^3.^ Unused &|iSo}l 

i=f(502). 

<44> Unused sl^Mofl ^3.7} $X^x] ^^}<^(503), ^» ^^r^, ^ 

S» ^>M- ^^f°i -id^S ^at Used ^^1-3.(504), Vertex^ Location 

Word^f °l^-tr H ^(Neighbor Vertex)^ Location Word all^M (505) 

Vertex^] Location Word c] ^1 ^ ^-f 503 #31^ cfA] ^e^cf. n>sj 

£ ^^'^ Location Word e| 3.^, Base_word# MAX_SIBLING left 

shifttr sibling_index &-jr Base_Word°fl ^^1-^(506), sibl ing_index & 

# 1 ^7H^1 3(507), ol-g-^V ^ai^s]. Base_word ^ * r fJ ^flfl^ *>^1 

"i- 3L#sMl €cf(508). ^-o. -g.^ ^-ufl jpc. cJ-a] 503 ^-7^15. !-a}7f 
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Unused s^H^ %=L<$ cfl*fl ^-|- ^*}^ S-€- tfl*H Location Word7> 

£ 5tt ^ofl Sl*V *flJE$|=l ^ ^ «j-^ofl ^5L# #fe °A 

(circuit)* f^(detect) uj-Hj-^]*}- « 0 >^^ ; ^sfl^ o| j=le ^-g- ^0.5. 

^Efl^ ^1(601), 3=.^ ^ J=eH S^-sM 

^^-1: -id^Rr #31(602), ^«}^ *M 31 3 3 3*3 ^ 



#31(603), ^-2. 3^3] 33 ^a. ol^>c^ *>a! ^4 ^ 33 

A>ol^ 4^ ^Sf ^*Rr SIS.* §^ #31(604), 2^ M-H^l 4^1 33 

°fl tfl^H 602 vfl^l 604 #311- ^*Rr #31(605), ^ ^sfl^ 

^^#01 5 ^ A>-g-^ nfl^H ^sflS ^ ^31-^- £4 V ^d^j 

*H 602 vfl^l 605 #3l# ^^Rr #31(606)-!- ^tr^K 

o] ij-^ollA-l^ Tag S.A]5)x} ^ Linkofl £]*fl "S^fe- ^ vertex#°11 rflsfl , zf 
Vertex^l Location Word&# °l-g-^H circuit^ Spanning 
Tree^ Root 4 ?! Ancestor Vertexl- ^1^^:^(601), <3^H Ancestor Vertex^ Circuital 
^ tag ^- Vertex^ spanning tree -#<HH ^ofl ^ 

*ltb vertex! ^n]*Vcf. Vertex^] child vertex^- Tag S^s]^ 

Link^-S child vertex#-§- ^ ^i=K602) . zl^ tf-g-, ^eHs! child vertexS}- 

ancestor vertex^ Location Word&-§- °l-§-^H ^ vertex^ tflsfl spanning tree ^HH 
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^■^-^ ^"fcHH parent vertex!- #^^(603). ancestor vertex, ^d^€ child 

vertex, f^^l ^^£1 parent vertex z}"^ Location Word!- °l-8-3M circuit^- §^ 
cf(604). child vertex!-^ ancestor vertex^. w>^<^| 602, 603, 604 

^ ^^^VJL(605), °1 al^^^r spanning tree^l S-€- vertex-i-^l ancestor vertex^. 
A>-g-^ nfl^l H>4€cf(606). 

51 6a ^ 51 6b^ ^ofl ^H^iEI ^S ojo^ ^ 

51 6# ^-S^ ^*\] ^tb MlJ=^£L ^S. ^°\}*\ 4) SI- ^TflS] 

cf^- w>^tr ^ ^*H1^, ^ E^o^ ^-M* Vertex^ ^^rJL(701), *fl^ 

F2(Vertex) Jl#*Kr 4.(702). 

51 6b« % V 2:*H zflfl^rSl F2^ 2j-§-^- ^bIJjL^, Vert ex 5L-& X 

QSr Unused e]i^| ^^>J1(801), £f-£- Unused Bl^S^l ^ 

tt*1 ^- < y?rcf(802). ^^7> 806 #7flS ^ *r4. 

Unused e]iSl ^3.7} 91^, ^ ^3.1- *>M- ^^§>^ o]s. Used e)AEoi| 
^^-s-]-Jl(803), Vertex^ Location Word^f ol£ *\ ^(Neighbor Vertex)^] Location 
Word* «li2tr^-(804). ™t°4 Vertex^ Location Word7> z^x] Q*.^ 802 
#4. ^ ol-^- ujuj^sj Location Word7> c) -g- , Vertex^ o]-g- t^ai^ 
^3.^ s]*fl ^(circuit)!- §^ ^(805), tW 802 #31.3. fo}7}^ 

Unused s^J=<>11 ^37} &-g- nfl^l 803 vfl*l 805 ^Tfl-I- *r^H ^tr^f. 
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<52> Unused ejiis] 3.^ ^3.°\] cflsfl 803 vfl*] 805 A%- , Vertex SL 

€■ EflzL ^3f|- Unused e)^S.ofl ^^3.(806), Unused e^M^l ^3.7} <&±r 

808 M^l 810 ^^1* ^^W. 

<53> ^ Unused el^Eo)] ^ a7 > oi^) ^-^1^>JL(807) , -id^€ 
^3.1- Used e^Eofl ^^-*tf(808). ^ Vertex^! Location Word^ ©l^ 
(Neighbor Vertex)^ Location Word* «1 ^^^-(809) . ^ Vertex^) Location Word7> 
3 ^1 807 #7)lsL 1-^4. ^ ol* tH^2l Location Word7> e ^-f, 

Neighbor Vertexl- ^l^S. *H F2 tH^-fr ^3 JL#*};t|-(810) . a]* Unused e)^ 
MSI ^iEL<>fl tflSfl Ml S^a. ^ £€- S)S.(circuit)« ^ ^ &th 

<54> 805 ^Hl*^ Vertex^- Neighbor Vertex ^£l°fl ^Sfl 3]St ffcfe- 

Ml, *hi*i *h*i-&th 

<55> £ 6c^ -g- ^ofl ^tr MlS^)a. ^3. ^ « 0 ^^1 °l:£-*Rr #2] ^ 

<56> ^ Vertex^ Neighbor Vertex^ Location Word °l-§-*H Me| 

^■■S- T^t #^cf(901). o]b wlM(most significant bit, MSB)-¥-e1 a^Hl h] 

S( least significant bit, LSB) «o v tAS. MAX_SIBLING wlM^ nfl^r 1 ?}-^ -S^tr u lM 

?H1 ^Sfl 7>^5>r4. oj^Tfl |l ^.g. ^-M B^^e)- 

<57> cf^. Vertex^ -f-H t^i^ Location Word °1-MH VertexS^-Bl -f-E ^ 

Qji^l^ ^s. <#<>] 3.€r #^cf(902). cf-g- Neighbor Vertex^ -f-M 
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^ Location Word 3M- o]-§-*H Neighbor Vertex-S^-^ -f-^ ti^^H^ ^5. 
2-€- 331:^ ^^cf(903) 
<58> £ 7a vfl3 £ 7ffe 2ltr MlS^£L 35L ^3 "j^-J- 3-§-*Rr <^1* M- 

<59> £ 7aTr 33 a, b, c, d, e, fS. o)^o]^\ ^jflif uj-Ej-^cf. 

<eo> £ 7b^ 33 d» 3 3 (seed vertex) AS «H 2=3* uJ-mj-Ml 

<61> £ 7c £ 7M- #3^, AA 3#?r 3* JSLa^I-jl oicf. 

<62> £ 7c°lH^ 33 d^ 33 a ^ 3 7> *£frjg ^BfloU oiTfl s)^ f 33 d, a, 

c, dl- ^^r^r ^3fS ^l^-^^l ^1 tfl^fl RRSTP7> 3-§-^i=t. 

<63> £ ld<A]^ 3^ d$T 33 b AVc]^ ^=i7}- ^Eflofl &7fl ^H, 33 d, C, 

a, b, d» ^}sj]S <S^^ *%3.%3, o]^3 sj^ofl tfl*H RRSTP7}- 

<64> £ 7e°lH^r 33 a^ 33 e ^H^l *%EL7\ tfEflofl oiTfl 5)n}, 33 a> e> 

b, al- ^afS 01^3 tflsfl rrstP7> 3-g-^^f. 

<65> £ 7iofl*m 33 e ^ 33 f ^H^l ^37} ^Eflofl slTfl sH, 33 e, f; 

b, el- * r sll3. ^l^Kr *y =M"S. olfoj^l 5]3.ofl rflsfl RRSTP7> 3-g-^^f. 
<66> o]%?\) E^sj. 5) =2 3# ol-g-*>o^ =-3gol ^7fl*>^ -^-^-Sf -f-3g o] 

^^fl*>3 ^is 4^ RSTP^ 3-§-€ ^ 

RRSTP^ 3-§-€ *r S#S3°fl 2:£3 SfS^lt -g-^tr ^ ^-I-Tfl £ 

RRSTP7> 3-§-€ ^ 9X^. 
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^ 71^- i^-^q-. ^^E^7f ^ flfe 7)^- ft*)*) ROM, RAM, 

CD-ROM, 7>7l Efloln ; U)^£L, ^cflolEi -i-o] olcf. 

S.#<$ ^^Hll" -M^^^-^M" ^Al^o] ^o]) 

£ £o>2] ^-o] ^Al^. 7} £ ol S «.Ei ^ ^ Ef 

^A)^7l- 7^>Cf^ o]«fl^ ^ojcf. nJ-sH, ^ 7 )-^ j^-g. ^jfl 

^<H1 £R> vil^o^ ^ o^}.^ E^js}. 5j S yj-tg 

* ^-§-^>-i^, 7l^^l «o V ^-^S RRSTP!- ^ £#S*H1 RRSTP!- *}-g- 

* SU^, RSTP^f RRSTP1- a>-§-^ ^ o}- ^ o. 7l^o| RST puj- 
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[3^8- 1] 

(a) MlS^a. #3 *}3L #7l <&^*\% 33* ?> 

(b) #7l isfl^ S.€- 33<HI tfisfl i^SI 33 ^iL* *13*Hir #711; 

SI- 5]S# 3.^- ^ 

(d) #7l sj^oll Sfl^Rr fafoll^ % isfl^ Me] 

[%^% 2] 

^ 1 %H1 SZ^Ai, Aj- 7 j ( a) CfTjl^, 

(al) 33* 4d«|SH S&M £ ^a] 71^ ^1; 

(a2) iafl^ eeiofl 5Lf-^ 33#ofl cg^s} ^ 7 ># 7>^^1» 7V*1 

^ ^ >*d^*H #71 ^2fl^ Egjofl i^-Al 71 ^ ^1; 

(a3) #71 ^3.9] ^ 33 ^6\) Aj-71 iSj)^ H^ofl 3^ Aj- 7 j 

Mel ofl 5L^-Al7l^ ^1; 
(a4) £€■ 33°1 4> 7 1 e el 6)1 nfl^j ^ 7 j (a2) c^j ^ (a3) ^ 

# tiV^-^H cf^l* JE^Rr 3* ^^SLS. S>±r ^}E.$\EL >£3 . 
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[3^*J 33 

*fl 1 *oHl 9X°1*], 3"7l (a) #31 

(al) ^7) 33#* S.^ ^3^1 ^^^c ^ el^eoii ^^-^ i&jfl; 

(a2) 4^ 33^1 tfltb dt33 <£EflzLEL ^ z]- ^^ofl o^sj as. 

(a3) ^"71 ^BfiZLEL 33 S^JM*! <y^S *>l4^ 33* -tl^^H ^71 <£EflZL 

(a4) #71 EflZLEl 33 Bl^Eofl ol^ 33^1 ^3.1; ^ofl Sj)^ 3 

3^ BflZLJE. ^ Sl^^l ^711^] Qo_t£*] 7>3 3£- 7>f^l» 7}*l^r ^£L# 

(a5) #7l *H3 33^ n=L^ 7_>^d ^^Eol] 33*H= #7j]; 

(a6) 3-71 ^£i^ 0]$- 330. A> 7 ] cHEflzL^ 33 ei^Eofl^ 

3-71 EflnJE. 33 el^^l 7^3^ T^Tfl; ^ 

(a7) 371 <?]EflzL= 33 B^Eofl 3^01 ^-c> o}i=. 30. (a4) ^ ^ 

(a6) ^7111- ol^-^H ^*Rr ^Tim £f§fe S-3^5. ^ vilM^^ 35. ^ 

3 

*11 1 *oHl 5^1, 37I (b) #7fl^r, 

(bl) 371 ^3 J=5lsi ^ 3^^- 33-^-S ^*Rr ^711; 
(b2) Jfs. 33^1 ^3^1 33 3^-# ^-3*1-^ ^Tfl; 
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(b3) -#71 if- 3- ^Hf ^ isfl^ 

*H ^^#^r ^"71 (b2) ^r^ll- ti_V^>^ cj-Tll; ^ 

(b4) isfl^ Mslofl £ ^ a.^ ^^0.5. ^€ °fl?}*l #71 (b2) 

^^1 (b3) #7fll- aV^H n^^Hr 3E^*Rr ?A^r ^£.3. X}^ ^ 

5] 

^1 4 %H1 &<>H, ^-71 ^ ^iUr, 

^ o^o} ^^o)l 7>A]S1 ^ &-g; i^^l Wl 

S efll£E 41^^*]- ^J-ofl Ojcj]^ ^o. ^ ^o. 7 ]-^d1 ( 

#71 2Jt^ A nfl^ 1^ ^7}<5Kr ^ ^r^°-S- «>fe ^i)^ 

3=L ^ «o V ^. 
6] 

^1 1 Si^i, #71 ( c ) #7im, 

(cl) SBl^ ^-E ^ S >£ ^i»*Kr ^711; 

(c2) ^Hf ^ ^iSfl^ E^ofl Q*- ^HfS o^^Sl 

(C3) #7l 7>^j ^1-71 S# ^^1 33 3^ °l-g-*H Olft 

^^Rr — #^l ^£ ^#^1 ^-S 33^§- ^ #7fl; 
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(c4) #7l 3^HH ^2- ^ &-g- °l-g-*M ^71 334 

#7} 2^ 33 Afojo^ 3^3. if-^ ^1; 

(c5) ^7) 33^ *H ^ofl tfl*|| >£ 7 ) (c3) vfl^ (c4) a> 

(c6) i^l^ MBH i^-s]^ 2.€- 33#°1 s^V ^^o.S A>-g-^ nfl 7 >^ *}3flS 
*M 33#-§: *i«i*H #7l ( C 2) ifl*l (c5) ^*8*Hr 

#*Hr ^J-i: ^-3-2.S vim^H ^S -£3 

[3^8" 7] 

1-11 H^B. ^9] <&%#x\^-£ 33°-S S>JI ^"71 A>o]^ 

S <5Rr isfl^ sell- ^*Rr 

#71 isfl^ Sel^ ^^ofl cflBfl ^ ^iL# *13*Rr 333iL*13 

a? 3.* s.^- §^ g 

#3. ^S >S3 3*1. 
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8] 

-id-°s ^ isfl^ sell- #31; 

(b) #7l e^o^ ^^ofl cfl^fl ^ ^ til- *13*Rr #7fl; 

S# SjSf 2.^- #b cfTjl; ^ 

(d) #71 S\3.«\) Sfl^Rr ^3.#^lb 2fl2l= ^ i3fl^ £ S£f |. 

— MBl 5LsLJlL#^- *}-g-*Kr ^7111- 3^4]>H ^^A]7l7l ^ = 3.H^i-g- 7] 

^ 3^3^ t^-g: ^ 91^ 7}^ nflsfl. 
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[5L 1] 



Spanning TreeB 



Location WoroS 
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Circuits 
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101 
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/ 
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/ 
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[£ 2] 




2 ^ VertexS § 
Untagged El ± ^ CHI 7H S 



2 ^ VertexM °\ 
Untagged Edge E| ± ^ qj| ^\ . 202 
23gg 2g Link! « S 



205 



U ntagg ed £i ± ^ Oil AH 
S °\ 2| VertexS d ^? 



*\y 203 



d ^ £! Vertex* 
Tagged 2i ± = Oil 7H 3 
§J Untagged 2| oil A| *TS| 



^N^y 204 




Tagged ai ^ ^ CHI £! fe S 

^ VertexgOll 3 13 
LinkS s 0)1 u« S Vertex°l 
Tagged Edge 2] ± m Oil E 
mt\n 3f o g AH ?r S *f 3 
Weights 3i fe Link* fl ^ 



206 



£! *j LinkS 
51 & Vertex©! 
Tagged Edge ELI ^ §= 



a et a Link^ gig 

Neighbor VertexS Tagged 
El ^ e rj)| *| & 
3J Untagged ElAMOllAl 



" r \_ / 208 
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[51 3] 




Spanning Tre e 2J Root V erte x 

m & ej tt 0 • 01 Vertex^ 
parent vertex7|- £j Q . 



, 301 



id 1! VertexOll Base 
Location Word at S tSt^ 







§• 


V ertex£j 


Tag S. A| E 


Link 






child vertex 








& a . 




302 



" N 303 



id 2! 9 child vertexg (HI CH if. 
Location Wordgf i § S" S" if O . 
01 2/ x= parent vertex2J Location 
Word Zl m MAX_SIBLINGS Ul M 
t °Ji left shift if at Oil sibling 
ind ex 3a S CH ft 



» 01 a 



.J 



304 



Sibling indexSt^ S ?l SI ¥ El (2 
2] M AX.SIBLIN G S X1| e - I )S °| 

2j &t s i ?i at ¥ El I = ?f 

a a . 



.J 



305 



£1 S| 1! a E child vertexSS X r 31 
S parent vertexS B r 21 
3 0 3,304,305 3 ?ll S H J ^ ^ D . 



.J 



306 
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spanning tree2J S g vertexSOl 
parent vertexg MSI OH 7)[ A"| «t 

^ if a . 




• 307 



.J 
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4b] 



Sibling_index <- 0x1 
LW(Vertex) <- Base_word 



Vertex°l SS Tag fi A| & LinkM 
It Unused 2J ^ M Oil M ® 



503 




" r \^ / 502 



Or M 2 




Linkg 5[L( £1 t|. o| 
d ^13 LinkS Used 2J ^ M Oil *1 §■ 



*~\^ 504 



ON 2 




505 



506 



Base_word <- 
CBase_word << M AX_SIBLING S) + Sib ling _ind ex 



Sibling_index <- Sibling_index+ 1 



ir \y 507 



F1 (Neighbor Vertex, Base_word) *^\^y 508 

' 
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[5- 5] 






Tree?! 


B :-: t vertex 


g ^1 EH 


£! CI 01 




-il l"i -I; e * 


t :- 1 ve rte 


- ?i 1 & cr 




•it i-i o e :>to r 


vertex ?| 


Lag E A| 71- 


Zl & Lin 




3 El o h iid 


ve rte 




^ ^ ci 



il Si El o h iid ve rte x S 3* 


a ri •:; e :=. t 


:• r 


vertex ?| L ■:• o -a 1 1 •:• n V7 -:-rd 


Si s 01 




T-l 01 01 ^ g H ^ T.| & s. 


:• .a n ri i n • 




tree .'4 Oil M f? «5 E! ?l .±i - 


^1 r.-.are 


n t 


vertex 1 5* & C* 








= E! II :=> *l r- -a rent v 


e rtex PI 




L •:■ •:; -ii 1 1 •:• n V7 •:• rd 3? 01 


it. Tl 01 




•:; i u its Si b CI 








2 E ^ & S E oh ild vertex 






^ anoeitvr vertex^ 






6 0 2 . 6 0 3 . 6 0 4 £+ 711 g gr 


m ii ci 








Til g 




:;. \:- .a n n i n :j tree *l 2 E= v e 


rte x § • 


>l 


■anoeitorS Al £; § [tH 


XI gj- ^ 


?r 


CI 








.J ■■' 



O V "i 
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[S. 6a] 
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IS. 6b] 




VertexSJ HE Tag 




Al 


£1 


Al 


3 




Link^ ^ Unused 


a 




e 


Oil 


H 






801 



LinkS » U fc! €H « 0\ 
id Q! S LinkS U sed £| ± ^ oil ft S 



\_/ 803 



Qt LI £ 




Vertex 0 .* Neighbor Vertex a £J 
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Tag 
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0)1 ft 9 
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CM 1 


a 01 8 LinkS U sed 




± ^ Oil 
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6c] 




Vertex£|- Neighb or Vertex^! 
Location Word& il 0| g $\ 0\ Spanning 
Tree#£| g§ Rootg 



if O 



^, MSB¥ E) LSB » 
M AX_S IB LIN G H| § t ^1 OH =t= El § § S>' 
01 S & § ^ b Vertexg 5lcP. 0| 
Vertex^ RootVertexSr °r CJ . 



901 



Vertex^ Root_Vertex2.| Location 
m 0\ S*\0\ Vertex¥ E| 
R o ot_Ve rte xZ>[ X\ 2\ 
Vertex^ S a 



3 



902 



N eigh bor Vertex^ R oot Vertex^l 
Location a « 0| B t\ 0\ Vertex¥ 
El Root_Vertex^ *| °| 3 
VertexS H ScCf 
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15L 7a] 



[g -Uiryaji^'ntcetjirl.etn.re.kr: /home /ryan/sta/sta_d raw 




g : graph ,s :span ,c : circuit ,b :span+circ 
i . 

[■£ 7b] 



fig - & ry aj \ ' : yn i i :: e t] i rl .u tn i . rt i . : /Tin n it? :' ry ) /s ta/s ta d ra w 




g:graph,s:span,c :circuit ,b:span+circ 
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7c] 

- & ry ;m 1 0 -n ic e <) i ii .tM n . rrj . kr : /7i n i no :ry an /s t a/s t a (I ra w 
jp^jjgjf-'^ ^ jjj [jnT i'g 

Detected Circuits 




0 

g : graph , s : span ,c:circuit,b: span+c i rc 
IS. 7d] 



Detected Circuits 


£Ui|S@i 




Jd"| 

r 




|c| 


l 

J 1 1 

* ^^^^ 






E E 




g : graph , s : span , c : c i rcu i t , b 


: span+circ 
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fig -vj ryan^ rnceqirl.utn.rfj.kr: rtiomn/ryan/sUvsta draw 



Detected Circuits 



0 



0 




g : graph ,s:span,c : circuit ,b :span+circ 



[£ 7f] 



fi£ -^r > ^aJiiVf , nice(tir1.etn.rt».kr: rtioinu/ryaji /sta/sta _ (t raw 



Detected Circuits 



0 



El 



El 




g : graph ,s :span ,c : circuit ,b :span+circ 
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